Preparation and evaluation of lysozyme-loaded nanoparticles coated with poly-γ-glutamic acid and chitosan.
To improve the application of lysozymes, methods for coating lysozymes with poly-γ-glutamic acid and chitosan were studied. Several lysozyme-loaded chitosan/poly-γ-glutamic acid composite nanosystems for loading and controlling the release of lysozymes were established. The lysozyme loading content and efficiency of the different systems were examined. The antibacterial activity of the composite nanoparticles was also investigated. Results showed that when the lysozymes were coated with poly-γ-glutamic acid and further rewrapped with chitosan, smooth spherical composite nanoparticles were obtained; the loading efficiency and loading content reached 76% and 40%, respectively. The lysozyme release in vitro was slow and presented a two-stage programmed release. Antibacterial testing in vitro indicated that lysozyme-loaded nanoparticles coated with poly-γ-glutamic acid/chitosan had outstanding antibacterial activity. An obvious assembly of bacterial cells and composite nanoparticles was observed during co-incubation. Therefore, the poly-γ-glutamic acid/chitosan composite coating broadened the antibacterial spectrum of the composite lysozyme nanoreagent, and presented satisfactory antibacterial effect. The lysozyme-loaded chitosan/poly-γ-glutamic acid nanocoating system established in this research could provide reference for coating and controlled releasing of alkaline proteins.